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PROFESSOR'S INTRODUCTION 



Project Purpose 

Since the fburidihg of the Service and Methods 

Demons tr at i on Program (SMD) in 1974, the Urban Mass 

Tr ahspbrtat ion Administration (UMTA) has been intimately 
involved in the development and diffusion of innovations 

related to mass tr ahspbr t at i bri . After a decade of 

experiments and dembristrat ions , valuable insights and 
techniques have emerged. 

Hbwever, students graduating with transportation degrees 
are bfteh unaware bf much of the information which UMTA has 
develbped. These mbdules were designed to introduce future 
tr ahspbrtat ibh j3rof essional s and people with related 
interests tb five areas where new ideas have proven 
impbrtaht in the planning and management of public 
tr arspbr tat ibh systems. The topics are: 

i Market Segmentation Planning; 

i Paratrahsit; 

i Trans pbrtatibh Brokerage; 

i Rural Public trahspbrtat ion ; and 

i Public Tr ahspbr tat i oh Pricing. 

The tbpics are defined at the eha of this introduction and 
discussed in the General Introduction. 



Bescr lption of the Radules 

These modules are intended to provide a broad, concept- 
bi ased introduction to each of the five topics for Use in 
both undergraduate and graduate transport at i on -re 1 a ted 
courses. The material is designed to be useful in many 
disciplines, including eng 1 neer i ng ^ business, planning, 
marketing, public admi ni stration ^ and technology. 

One of the major findings of bur phone interview in 
February 1983 was that professors want curriculum packages 
to be f lexibV e . These modules were designed to be taught 
for one to three classroom hours. The module text may be 
used in a number of ways including uses as: 

• Lecture notes ; 

f Student nomework read i ngs ; 

• Overhead transparencies from illustrations; arid 

• In-class reading and discussion. 

All graphic materials labeled as i 1 1 Ustrat ibris are 
designed to be used as overhead projections while graphic 
materials labeled f 4 gures are designed fbr phbtbcopy i rig . 

Professors should feel free to use these materials tb 
supplement regular course design and materials in any way 
they wish. However, we have placed asterisks iri the fable 
of Contents after sections which we suggest ybu cbriceritrate 
on if you only have one hour to teach the module tbpic. At 



V i 

10 

ERIC 



the end of each of the three sections of the module, there 
are Student Review Questions based on the preceding 
mater i a 1 . 

The topics of the five modules Have a significant 
content overlap which is reflected in the module texts 
themselves. Therefore^ some module sections are virtually 
repeated from one module to another. Professors utilizing 
more than one of the modules should make allowances for 
this in planning their presentations. 

Persons wishing more detailed arid iri-depth information 
on particular topics should refer to the list of references 
at the end of each module. Sources published by UMTA may 
be located through the UMTRIS computer database on the 
DIALOG system or from the National technical Information 
Service (NTIS). It may also be possible to obtain recent 
UMTA Technical Reports and a current bibliography from U.S. 
bOT/TSC, Service Assessment Division (DTS-64), Kendall 
Square, Cambridge, MA 02142. 



approac j^ which involves identifying groups in a market that 
are "homogeneous with respect to important criteria that 
influence their travel choices" (Nelson^ TRR 823, p. 8). 




Market Segmentation 



Market Segmentation is a transportation planning 
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This approach Is associated With integratiscl inbb i 1 i ty- based 
tr anspdr tat i on planning and allows the consideration of a 
variety of solutions to individual travel needs and 
markets . 

Par atr ans i t 

Paratransit refers to modes of passenger transportation 
which are on a continuum between the private automobile and 
conventional transit, they are usually available to the 
general public and able to operate over the street and 
highway system (Kirby, 1974, pp. T, 9). Paratransit 
generally refers to modes such as dial-a-ride, shared-ride 
taxi^ jitneys, vanpools, and so on. 

Transportation Brokerage 

The transportation broker identifies the transportation 
needs and demands of various market segments and then 
matches these heeds with available transportation 
resources. The broker also may resolve barriers to 
innovative tr anspdr tat i oh arrangements and implement those 
arrangements through contracts with social service 
agencies^ employers ahd private operators. Brokerage is a 
concept which highlights many of the roles a transportation 
manager can undertake to provide mobility comprehensively 
and cost-effect ively. 

V i i i 
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Rural Public Trahsportat ion 

Rural public transportation involves systems in rural 
and small urban areas with populations under 50,000 
jjebple. Public transportation services in rural areas have 
often been provided solely by social service agencies 
serving their clients. New federal programs have facili- 
tated the development of rural systems open to the public 
but strong local involvement and creativity are needed to 
create and support such services. 

Public Transportation Pricing 

Public transportation pricing systems are composed of 
fare structures and fare collection mechanisms. They are 
based on consideration of the system users, politics, 
funding sources, system costs, and system service charac- 
teristics. Planning pricing systems involves the balancing 
of many complex demands. Higher fares often lead to 
increased revenue generation but they can decrease 
ridership thereby lowering the social benefits of transit 
service. Complicated fare systems can promote equity among 
riders but they can make fares difficult to collect 
efficiently. 
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GENERAL INTRODUCTION 



Hi s tor i ca 1 ly i mass transportation in the United States 
was almost always provided by private, profit-seeking 
enterprises. The public's interest was usually protected 
through regulation by a public utility commission. Such 
cdmmissibhs controlled entry into the transit business, 
fares^ and the types of service offered. 

As the number of automobiles and the quality of roads 
increased^ mass transit ridershij3 suffered a major 
decline. At the end of World War 11^ 37% of commuters were 
riding to work on public transit. By 1979^ this figure had 
fallen to 6%; and there was ah automobile for every two 
Americans. Ah exjDahding ecbhbrhy permitted many urban 
residents to purchase cars and suburban houses. 

Mass trarisjDbrtatibh did hbt adapt tb these changes, and 
private enterprise gradually withdrew frbm jjrbviding such 
services. The federal gbverrimeht began tb prbvide finan- 
cial assistance fbr transit systems which jaermitted Ibcal 
gbverhmehts tb take cbhtrbl bf them. In the 19605* the 
federal govern mint initiated bjaeratihg subsidies to help 
curb deficits. 

As federal assistance fbr trahspbrtatibn systems grew* 
1t became evident that the government was spending 

X 
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increasing sums of money to sUjDjDbrt transportation systemis 
which were riot adjustirig to chariging cbriditibns. Research 
iritb alternative methbds of providing public mobility was a 
riecessity. Iri 1964 Congress created the Urban Mass 
f r ansjDbr t at i bri Administration (UMTA) to "research, develop, 
and dembristrate prbjectis iri urban mass tr anspbrt at i on • " 

Iri 1974 UMTA created the Service and Methbds 
bembris tr at i bri (SHD) Prbgram tb promote the develbpmerit and 
widespread adbptibri bf innovative transit services and 
t r arispbr t a t i bri managemerit techriiques. Some of the areas in 
which UMTA has facilitated major changes are bus arid rail 
equipmerit desigri, autbmatiori, paratransit, brokerage, 
integrated planning, and other management innovations. 

These modules were desigried tb introduce students of 
tr ans jDbr t at i ori tb infbrmation on five topics: market 
segmeritatibri planriirig, paratrarisit, trarisportat ibri broker- 
age^ rural jDublic t r ari s j3br t at i bri , and jaublic transportation 
pricirig. the irifbrmatibri iri the mbdules is based bri the 
results bf numerbus UHTA-furided dembris tr at i on and research 
projects related to these topics. The five topics are 
introduced bn the follbwing jaages. 
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New Dire €4:jQns 
Market Segment at i on 

Public transportation today involves a variety of 
transportation modes with varying costs and character- 
istics, A transportation planner must have neW planning 
tools to cope with the complex array of possible systems. 

Instead of focusing on transportation systems^ the 
planner should begin by studying the actual mobility needs 
of the people to be served. Needs-based transportation 
planning is the only way to ensure services that are fully 
used and cost-effective. New or modified services which 
meet the needs of certain groups mUst then be marketed to 
inform people of the service's benefits for them. 

There are fdUr basic steps to the Market Segmentation 
planning approach : 

1. Market Segmehtatidh Analysis 

2. Assessment of Existing Services 

3. Analysis of Unmet Needs 

4 . Targeted Oes i gn 

Par atr ans i t 

P ar atr ans i t refers to any public transportation mode 
which falls on the continuum between the large fixed-route 
systems (bus, train, etc.) and the private automobile. 
This includes demand-responsive modes such as Dial-A-Ride 
and ridesharing modes such as vanpools. Paratransit 

xi i 
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systems are designed to be flexible, ebst-effeetiveiahd 

targeted to specific needs, but they cannot move large 

numbers of people on a single route as cheaply as mass 
transit systems. 

Paratransit is being used to serve commuters, the 
handicaped^ the elderly, and others. It works well in 
Ibw-dehsity or special needs situations where conventional 
mass transit would be too exj3ensive. Paratransit also can 
work well as a feeder service for a conventional system. 

Broker age 

Suppose a city decide:^ to provide its elderly with a 
partially subsidized dobr-to-dbor service. It would be very 
expensive tb buy cars^ maintain them^ hire drivers, and so 
on. It is cheaper to contract with local taxi companies 
whb already have facilities and a workforce. The taxi 
cbmpahy jDrbvides the service, the elderly give the drivers 
tickets (prbvided by the broker)' good for part of each 
fare^ and the city buys the tickets back from the taxi 
company. 

In such a case, the transportatibn planner acts as a 
broker who matches tr arts j3br tat i bh needs with available 
services. Rather than operating as a carrier, the 
transport a tiort broker is primarily cbncerned with 
increasing people's mobility with equitable and 
cost-effective services. 

X i i i 
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Brokerage is useful in many areas of transportation 
management, particularly in the provision of flexible, 
low-cost paratransit services. The concept of brokerage 
highlights the new types of roles transportation managers 
can undertake in today's complex operating environments. 

Rural Public Transportation 

Rural areas are characterized by sparse populationsj 
often difficult road conditions, and limited resources^ yet 
people in rural areas need mobility for access to jobs* 
shopping and health care. Most rural people either own 
autos or rely on informal networks based on them. Public 
transportation in rural areas has usually been provided 
solely by social service agencies serving their clients. 
Federal funding has facilitated the development of systems 
open to the public but strong local involvement and 
creativity are needed to create and support such services. 

Rural systems have employed many innovations including 
all types of cooperative arrangements, extensive use of 
volunteers, and experiments with non - tr ad i t i on al vehicles 
such as school buses and postal vehicles. Rural public 
transportation fills pressing needs but due to the 
difficulties of arranging and financing it, strong local 
support and creativity are essential. 

X i V 
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Public Trahspbrtatibri Prieirig 

Public trahspbrtatioh pricing systems are composed of 
fare structures and fare collection mechanisms. Fare 
structures deal with how much system riders pay to use the 
service while collection mechanisms range from simple cash 
fares to complex postpayment and user-subsidy ticket 
systems . 

Planning the pricing of a public transportation service 
is an integral part of planning the overall transportation 
system. Fares and collection methods are based on factors 
such as who the system asers are, political considerations, 
sources of funding, costs of the system, and system service 
characteristics. Planning pricing systems involves the 
balancing of many complex demands. 

Higher fares often lead to increased revenue generation 
but they can decrease ridership thereby lowering the social 
benefits of transit service. Complicated fare systems can 
promote equity among riders by permitting, for example, 
discbuhts for the elderly. However, too many complications 
can make fares difficult for bus drivers to collect 
efficiently. 
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THE RANGE OF MARKET SEGMENTS 



The purposes of this section are: 

• To illustrate the market segmentation approach by 
discussing the characteristics of various segments. 

i To acquaint the reader with major issues Involved 
in transportation for different groups. 



Ma rket Segmentation is an approach to transportation 




planning by which basic marketing principles are applied to 
the specific transportation needs of people in order to 
better target public expenditures. The concept of market 



ST-mlXaT- characteristics or needs . By analyzing the needs 
of various market segments, transportation planners are 
better able to plan and implement systems which are 
efficient and useful. 

A major group of people with similar travel 
characteristics are those commuting to work. The next 
section will discuss s eral broad market segments in more 
detail and will detail ^e of the factors that influence 
people's travel choices. Within each market segment there 




comes from the need to analyze a wide spectrum of 



consumers or users 
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are many sub-groups With their own specific needs; This 
mbduie will discuss how the systematic study of such 
segments can be used in plaririihg transportation systems; 

Cbmmu t i ng to Work 

People ebmmutihg to arid from work iri America make up a 
visible and sigriificarit group of trarisportat ion users. 
Therefore, commuters are a sigriificarit tr arispor tat i on 
market segment. Employers arid employees have a high level 
of cbncerri abbut the re 1 i abi 1 i ty arid punctual 1 1 y of 
tr anspbrtat i ori to wbrk. Factors such as speed , cost , and 
cbmf br t have a strbng irifluerice ori commuter travel 
chbices. Drie result of these concerns is that most 
commuters choose to commute iri their private automobiles. 

In 1979 over 85% of commuters drove to work and 68% 

drove albrie. Orily 6% used public t r arispor t at i ori ; Thus, 

the predominant mbde of travel to work was the private 
automobile. (See Figure 1); 

Gbmmtiters and Peak Sorigestibri 

Mariy workers Wbrk frbm nirie to five o'clock in 
centrally Ibcated areas such as urbari centers, industrial 
sites, and commercial areas. Because of the high number of 
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Figure 1. Major Mode of Transportation to Work (1979) . 
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X Qua 1 


54,104 


100.0 


ftauomoDixe or crucK 


46,368 


85.7 


Drive alone 


37,129 


68.6 


Autbihobi le 


29,382 


54.3 


Truck 


7,747 


14.3 


Garpbol 


9,240 


17.1 


Autoinbbile 


7^644 


14.1 


Truck 


1^596 


2.9 


Public Trahspbrtatibh 


3,219 


5.9 


Bus br street car 


1,922 


3.6 


Subway br elevated 


901 


1.7 


Railrbad 


323 


0.6 


Taxicab 


73 


0.1 


Bicycle 


309 


0.6 


Motorcycle 


375 


0.7 


Walk only 


2,117 


3.9 


Other means 


256 


0.5 


Work at home 


1 . 261 


2.3 


Not reported 


200 


0.4 



SOURCE: U.S. Department of Commerce , Bureau of Census, 
Current Population Re po^t^ Special Studies 
series P-23, No. 122. Journey -to Work in U.S., 
14T^. 
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workers travelling at the same time and often in the same 
direction, peaks in transportation use occur during the 
morning and afternoon commuting, or rush* hours. These 
peaks are characterized by daily traffic slowdowns at 
regular times involving large numbers of commuter-carrying 
veh i c 1 es . 



A^4v^ ty centers or trip generators 
are frequent travel destinations. 
Some examples are hospitals^ 
factories, and central business 
districts. 

A factor which adds to this road congestion is the 
amount of #^^ess capacity represented by sold drivers in 
multi passenger automobi les. Conditions which tend co 
encourage automob i le use include: 

1. The inconvenience or non-availability of public 
trans portatlon in the suburbs; 

2. Widespread subsidization of employee parking by 
employers. (Employers provide free parking to 
workers despite the expense, but do not similarly 
subsidize employee use of public transportation); 
and 

3. The traditional convenience and independence 
associated with private automobi 1 e use . 
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Peak cdngestibh caused by the wide uise of the private 
automobi 1 e to commute to work is a serious probi em for all 
workers whether they drive or ride. Congestion makes any 
tripi whether in bus, auto, or van, less pleasant, less 
reliablei arid slower. Traffic delays caused by congestion 
cost millidris of dollars Iri lost work time, incr eased 
travel costs, and environmental deteriorationi 

the transportation Handicapped 

The term transportation handicapped refers to those 
persons whose physical or mental condition makes it 
difficult for them to use conventional transits It has 
beeri estimated that over 13 million Amer i cans experience 
more thari average difficulty in using public transportation 
due to iriabiltiy to access arid board a transit vehicle. 
While riearly a tnird of these people drive cars, the rest 
need some form of specialized transportation to get around. 

The trarispbrtat iori handicapped present unqiue mobility 
jDrdblems. Differ erit handicaps necessitate different 
facilities. The blind arid deaf can walk but may require 
drieritatibri aid. Other handicapped people, such as those 
in wheelchairs, have no orientation problems but cannot 
climb stairs or use escalators. 

While wbrkers gerierally have a chbiee of travel modes, 
there are bther segments of the population which display a 
greater dependence bri public transportation. Commuters 
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can represent demand > or a market , for specific 
transportation services, but some transportation 
handicapped people need specially designed services if they 
are to travel at all. Managers of public transportation 
systems must plan to meet both needs and markets for their 
serv i ees • 

The transportation handicapped are often dependent on 
public transportation to secure food, medical attention, 
work, and other basic necessities. Their varied and unique 
heeds must be considered in transportation planning. 
Despite the difficulties of generalizing, it has been shown 
that many transportation handicapped people need door-to- 
door service, yet tend to be flexible as to when their 
trips take place. A dial-a-ride, or 4 e'^3"d->respons j-^ , 
system is often a practical way to meet many of these 
needs . 

The Transportation Bi sadv an tagged 

The term trarisportati dn-d-i-sadva-n-La^Bd refers to people 
who have ho reasonable transportation alternative for a 
given trip at a given time. They do not have access to 
either ah automobile or a regular public service for 
reasons ef location, cost, or convenience. As many as 40?^ 
of the American people are regularly part of this group 
which includes the young, the poor, noh-drivers, and many 
elderly people. 
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Some members of this segment are only transportation 
disadvantaged at certain times. For example, the sjjouse of 
a worker who cbmmutes in the family ear may be in this 
group during the day but hot the evenings. In a similar 
vein, other people without ears may have convenient bus or 
train service for part of the day near their homeSi 

Available public services are not usually able to carry 
every person regularly arid promptly to every location. 
Such a bus or train system Would be extremely expensive^ 
Therefore^ the trahsportati bh disadvantaged often must 
Sacrifice convenience, comfort and speed to travel where 
they wish. This limits their opportunities for employment 
and other activities. 

The transportation disadvantaged have a wide range of 
trip purposes, their ability to pay standard transit fares 
varies. Many could pay standard transit fares if the 
services they needed were available. Thus, the 
transportation disadvantaged represent a large potential 
ridership for any new or improved transportation service. 

Table 2 bh the follbwihg page shows one way in which 
the transpbrtation disadvantaged and the transportation 
handicapped may be categorized into smaller market segments 
for tr ansportat idri planning purposes. Under each group is 
a descriptibn of possible services that meet their specific 
needs. Of course^ one specific service could be used for a 
number of these subgrbups depend ihg on their needs and 
locations. 
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ife 2. Possible Market Segments of Transportation Disadvantaged. 




Car Available? 



Can use conventional Jtran sit servi ces? 




Conventional transit service 
available? 




Can use conventional transit if 
comes lo__door? 




Can use vehicle with special 
features*, lift, wheelchair 
lies, and/or attendant? 




Existing services 
are adequate for 
the rieeds of this 
disadvantaged 
^roup. 



USER GROUP n 



Provide usor suh- 
sidy to enable 
this group to use 
available ser- 
vices. 



USER GROUP n 



Provide more coh- 
ventionaitransit, 
based on type_ot__ 
dispersion pattern 
of the disadvan- 
taged and trip 

purposes. .Probable 
solution is some 
form of ctemand- 
respbhsive service 
with user subsidy. 

USER GROUP #4 



Provide more taxi 
and /or demand- 
responsive service 
If finances are a 
problem, provide 
user subsidy. 



USER GROUP g5 



Door-through-dpor , 
some door-to-door 
demand-responsive 
service, user- 
side subsidy if 
necessary. 



USER GROUP /re 



Ambulance 
service, 
user-side 
subsidy if 
necessary. 



USER GROUP 17 



00 
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Rur a 1 Users 



Rural people often Rave a different mix of travel 
patterns than arban residents. Trips for food or med i cal 
attention often cover long distances and require 
considerable travel time. Usually, rural workers mUst 
commute in cars, often over long distances. Rural 
residents usually depend on the private automobile* and 
they often create informal networks to help each other with 
necesary trips. 

Rural areas are characterized by low population 
densities, often difficult travel conditions* arid limited 
resources. For these reasons, many low density suburban 
and small town areas cannot support conventional transit 
service. Historically, public transportation in rural 
areas has been provided as a byproduct of social service 
programs which are usually targeted at specific client 
groups within the community. Transportation disadvantaged 
and transportation handicapped people in rural areas who 
are not served by a particular agency often have serious 
mobi 1 i ty problems. 
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Summary 

This section has summarized the primary characteristics 
of some major transportation user groups. In planning on a 
local basis, it is important to obtain more specific 
information on the numbers and travel characteristics of 
groups who represent either need or demand for public 
transportation services. The next section will illustrate 
why studying market segments is a critical first step in 
the tr a-^spor tat i on planning process. 
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PLANNING WITH MARKET SEGMENTATION ANALYSIS 

The purposes of this section are: 

• to define market segment at ion and its major use in 
transportation; 

i To establish the necessity of marketing 
transportation services; and 

i To clarify the role of market segmentation analysis 
In the transportation planning process. 

Historical ly^ the need to "market" transportation 
services did not exist. New transit systems were designed 
based on popu lat i on density ^ act i vity centers ^ and travel 
corridors . In other words^ system designers would build 
systems where people worked and shopped ^ and where the 
busiest roads were. Historically, large numbers of people 
used these systems which operated over fixed routes for 
relatively short distances. 



A travel corridor is a heavily used 
route between major activity centers. 



31 



12 



However, times changed. The spread of the automobile, 
the increase of highways, and widespread suburbanization 
all contributed to the decline in demand for fixed-route 
systemsi People were living farther apart from each other 
and driving their own cars more often, but the same 
expensive single mode systems continued to be maintained 
and built. 

Bus routes were often not changed as mobility heeds 
changed. As operating costs increased and ridership 
declined^ it is hot surprising that government subsidies 
for mass transportation grew rapidly after 1960. Even 
though the trahsportatibh environment and markeb had 
changed, many planners and managers of existing mass 
transportation systems continued to plan for the future 
using the system-based planning of the past. (See Illustra- 
tion 1) . 

The under-utilizatioh of these capital and labor 
intensive fixed-route systems and increasing road 
congestion led to serious financial and logistical 
problems. These problems finally caused a change in 
focus. Planners rediscovered that the mobility needs of 
the public are the only logical basis on which to plan 
publicly-financed transportation services. 

A key to increased efficiency and ridership involves 
tailoring the desigri of transportation services to the 
heeds of the intended users, and then making the users 

B2 



Illustration ia. Comparison of Design Approaches • 



N 

COMPARISON OF DESIGN 
APPROACHES 







TRADITIONAL 
SYSTEM-BASED 


MOBILITY & 
MARKET-BASED 
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aware of the service benefits. This type of marketing 
orientation leads to transportation design which is 
consumer-di iented rather than hardware-oriented and to 
planning methods which are needs-based rather than 
system-based . 

Urban transportation problems require the efficient ase 
of a variety of transportation modes and management 
techniques to meet a variety of mobility needs and 
transpbrtat ion markets. Four major modal options are 
described in Illustrations 2a, 2b, 2c, 2d, and 2e. 

Market Segmentation 



Market segmentation is ah approach to transportation 
planning based on the identification and analysis of 
groups which are similar with respect to criteria that 
influence their travel choices. 



In theory a market segment. may be any size, but in 
practice it is critical that the size and number of 
semgents used facilitate the planning process. If too 
many smal 1 segments are used, data col lection is almost 
impossible. If too few segments are used, it is 
impossible to determine the variety of needs in the 
cdmmun i ty . 



Illustratidri 2a. Transit arid Paratrarisit Modes. 




DEMAND RESPONSIVE 



FIXED ROUTE SEF5VIGE 



JITNEY SERVICE 



RIDESHARING 
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istratibn 2b. Transit and Paratransit Modes (cont'd). 









MODE 


CHARAGTERISTIGS 


EXAMPLES 




■ 1 p"* p** ^* 1 K 1 sill 1 i A i 

MEETS INDIVIDUAL 
SERVICE NEEDS 


TAXI SERVICE 


AND 
'GNSIVE 


DQGR TQ DOOR 
SERVICE 

SERVICE TO 
ELDERLY & 
HANDICAPPED 


DIAL-A-RIDE 

SPECIAL 

PURPOSE 

VANS 
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Transit and Paratransit Modes (cont'd). 



MODE 



CHARACTERISTIGS 



EXAMPLES 



:ed route 

RViGE 



MOVES LARGE 
VgLUMES OF 
PEOPLE 



FIXED ROyiE & 
SCHEDULE 



BUSES 



LIGHT RAIL 



HEAVY RAIL 
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Illustration 2d. 



Transit and Paratransit Modes (c6nt*d)- 



MODE 



GHARAGTERISTIGS 

VARIABLE 
SGMEDUl-E 

FIXED ROUTES 

PERSONAL STOPS 
ALONG ROUTE 



EXAMPLES 



NEY 
WIGE 



MINI BUSES 



STATION 
WAGONS 
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Illustration 2e. Transit and Paratransit Modes (cont'd). 



MODE 



CHARACTERISTICS 



EXAMPLES 



lESHARING 



COMMUTER 
ORIENTATION 

LOW epST/QUIGk 
RESULTS 

THIRD PARTY 
SPONSORS 



CARPOOLS 



VANPOOLS 



SUBSCRIPTION 
BUS 
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For example, a group of workers at the Acme Factory who 
live in the same rtei ghborhodd may be considered as a small 
market segment due to shared travel characteristics 
including: 

• travel at the same time; 

• travel to the same destinations; 

• similar availability and cost of transportation 
alternatives (private car); 

• similiar incomes; 

a concern with regular^ on-time arrivals at Work; and 

• physical ability to drive, board buses, or walk to 
tr anport at Ion. 

They might also share similar attitudes toward public 
transportation and automobiles such as a belief that 
driving alone to work is a symbol of personal independence. 

In practice a group like this may be too small for 
planners to design a system around. However^ the Acme 
workers themselves could always design and implement a 
carpooling arrangement to meet their needs more 
efficiently. 
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Market segmentation is an approach to planning for 
trahspbrtatibri rather than a solution to transportation 
prbblems. There are no solutions which solve the mobility 
arid cost problems of every group's transportation rieedsi 
The use bf the market segmentation approach, however^ 
should provide data eriabling citizens and planners to make 
more irifbrmed decisions. 

Pittsburgh Case 

In the mid-1970s mariy trariisit agencies irtstalled 
wheelchair lifts ori buses iri an effort to provide equal 
access to cbnveritibnal transit as required by current 
federal regulations. Such lifts added about $2,000 a year 
to the bperatirig cbst bf a bus, yet studies show that such 
lifts Were used less than an average bf once a day per bus 
in every city where they were installed. 

There were several major reasons why such lifts were 
rarely used: 

• Mariy of the transpbrtation handicapped found it 
difficult tb get tb bus stops; 

• The buses bften did riot gb where the people needed 
tb go (such as dbctbr's bffices); and 

• the lifts brbke dbwri as mariy as 1 iri every 6 times 
they were used between 1978 and 1980. 
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In Pittsburgh with its snowy winters arid steep hills, 
it is often difficult for the transport at i ori handicapped to 
reach bus stops. By dealing directly with the iDcal 
handicajjped cb mm unity to determirie their trans portatiori 
needSi the Port Authority of Allegheny Gourity realized that 
a less frequent but more converiierit dddr-to-dodr service 
would be used more often by more people^ arid at a lower 
cost than lifts installed on fixed-route buses. 

By using a market segmentatiori approach, the plaririers 
in Pittsburgh discovered that wheelchair lifts would riot 
meet the major needs of their iriterided users bef dr-e 
spending millions of dollars iristallirig them. They then 
convinced federal planners to accept their logical, local 
solution based dri a separate demarid-resporis i ve service. Iri 
this case^ good needs-based plaririirig preverited a costly 
error . 

The ACCESS system currently provides dodr-td-ddor 
service to elderly arid haridicapped people iri the Pittsburgh 
area. Vouchers are provided to eligible riders who use the 
services of taxi compariies and social service agencies that 
have contracted with ACCESS to provide these services^ 

Mi ami Beach Case 

the case of Miami Beach also illustrates the importarice 
of studying market needs before introducing transport at i dri 
innovations. 
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The city of Miami Beach is on a long thin island where 
a large population of elderly people live. In the late 
'.97d'Sj its bus system consisted of a large number of bus 
routes which often overlapped on two main corridors between 
their lateral runs. 

In 1979, it was proposed that Miami Beach switch to a 
more efficient corridor-based system designed around 
frequent express service along the corridor with transfers 
to local feeder routes. A simplified view of these route 
networks is included as Figure 3. 

This plan was developed for its theoretical efficiency 
without consulting the largely elderly bus ridership about 
their needs. After Impl ementat 1 on ^ the express line 
attracted few riders. As a result planners decided to meet 
publicly with the local elderly population. This group 
expressed their need for direct service with no transfers^ 
rather than a faster, more frequent service requiring a 
transfer. 

This experiment was cancelled in Miami Beach. Had the 
planners used a market segmentation needs-based approach^ 
they might have discovered that Miami Beach was not a good 
location for this experiment before spending the time and 
effort to i mp 1 emen t it. 

By dividing actual and potential ridership into 
segments based on common travel characteristics and needs. 
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Figure 3; Miami Beach Project -- Simplified View 
ofBus Routes 

ISSI^P!" °J ^^^^ Experimental, More 

Beach Network "Efficient" System 
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planners can better match documented transportation needs 
with the most appropriate and cost-effective systems. This 
Is the essence of market segmentation analysis. Planners 
cannot, however, decide which needs will take priority. 
This Is a decision the community should make through its 
normal democratic processes. 
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ida rket Segment ^i^J^o^-Plann 1 ng 



The use of the market segmentation approach to 
transportation planning involves four maibr steps: 

1. Identification of market segments and 
determination of their needsi 

2. Assessment of existing services; 

3. determination of unmet needs by the compari 
son of transportation needs and existing 
services ; and 

4. Design of systems targeted to needs. 



In the next section we will look at sources of data 
which are used in the first step of this prbcess--the 
identification of market segments and the determination of 
their needs . 
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DATA GATHERING FOR MARKET SEGMENTATION 

The purposes of this section are: 

i To show the types and sources of data necessary to 
determine market segments; and 

• To explore the major methods of gathering data for 
market segmentation analysis. 

The first step in market segmentation analysis involves 
the gathering of information related to the travel needs 
and characteristics of the people in the target region. 
Such information varies dramatically in its avai 1 abi 1 i ty^ 
cost, and usefulness. The planner must obtain the most 
relevant data with the most efficient expenditure of time 
and money. 

The major types of information required to assess the 
transportation needs of various groups in an area are: 

• Demographic information on the region; 

• Data on the size of each market segment; 

• Data on travel needs and characteristics of market 
segments ; 

• Data on travel attitudes and choices from national 
studies ; and 

52 
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i Inf brrnat idh bh 1 deal att i t tides td wards 
transportation issues arid systems i 

Gathering and analyzirig these varied types of data Is a 
complex task - there are rio simple recipes for success. 
Data will vary in its quality and quaritity. It is 
important to gather irifbrmatidri from as mariy sources as 
possible tb facilitate erbss-checkirig arid validatiori of 
estimates. It is also importarit to assess how the data 
Was generated. 

Sburces of Data 

Existing Records and Studies 

United States goverrimerit census data is extremely 
useful in trarispbrtat ibri plannirig because it provides 
population breakr'bWris by ages, ethriic backgrourid, iricome, 
car ownership^ arid resideritial patterris for each cerisus 
district. Because many of these factors relate directly to 
travel patterris, the cerisus records are the first source 
which should be researched. However, census data is riot 
usually up-tb-date due to the substaritial time delays iri 
the release of the infbrmaticri. Similarly, tbcaJ— p^o 1 i t i cal 
records j available at tbwri or city halls and cburity seats, 
contain infbrmation abbut the regiorial populatibri organized 
by political distrietSi 
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Information on local growth and development trends and 
estimates of area-wide employment can often be obtained 
from the local Chamber of Commerce and city^ county, and 
i^ag tonal planning commi ss i ons . If a city has a population 
over 50, Odd, it should have available a federally supported 
comprehensive land use and tranpsortation plan which can be 
of enormous value. Estimates and future projections should 
be interpreted in light of their source and in comparison 
with other available information. 

The transportation planner should ask local organiza- 
tions for reports of previous studies of the area. These 
can provide usable information on transportation and oth^r 
related topics. Local offfices of State H i ghway 



have available transportation studies of the area. 

Estimates of the number of transportation handicapped 
people should be derived from census figures and checked 
against the records and estimates of soc i a 1 ser v i ce 
agenc ie ^ . In a similar way, it is possible to generate 
estimates of the transportation disadvantaged through 
records of school districts, public assistance offices, and 
analysis of census data. Data on commuters can be derived 
from the employment statistics of the area's larger 
in d ustrial and commercial organization s . 




nts and the Federal Highway Administration may also 
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Qualitative Information Sources 

Assessing local attitudes towards transportation 
services requires more than just collecting ex 1 s t i ng d at a . 
Ideally, the entire regional population should be surveyed 
to determine individual travel patterns, preferences, and 
attitudes about public transportation. However, a simple 
quest io nn a i re can easily cost $10 per person surveyed while 
tel ephoae sxirxe-ye can cost up to $50 per person.. 

Surveys require a large carefully selected sample group 
to produce reliable figures. For example, over 1,000 
randomly selected people must be surveyed before the 
results are 95% valid within 3% of t+ie overall population. 
Because of the cost of such large efforts, surveys are 
usually only administered to specific groups who share 
certain travel characteristics. 

For example, large employers may be persuaded to assist 
in surveying their employees about commuting habits and 
willingness to ridershare. If the survey indicates 
interest in such a program, further information can be 
collected and ridesharing match-lists provided to the 
employees. 

As in the example above, survey distribution and 
collection costs can be reduced or eliminated by enlisting 
existing institutions such as employers, churches, or 
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ageneiesi However, results of surveys administered to 
speeifie groups are applicable only to that group and 
cannot be used to generalize about the overall population. 

0ther important sources of data on travel patterns and 
preferences are interviews with 1 ocal of f i c i al^ and 
directors of organizatidtts such as employers, social 
service agencies, and transportation providers. The 
director of a center for the aged has firsthand knowledge 
of travel issues of concern to the center's elderly 
clients. Such irifbrmatibri is valuable and involving these 
officials in the planning process can create a nucleus of 
support for the implemeritatibri of services proposed later. 

General attitudinal data is available from ex i st i ng 
national studies . For example, research has been conducted 
on attitudes and travel choices of commuters in Washington, 
DG. A Sample of thes^ results is included as Figure 4. 
Data from such in-depth studies can be extremely useful in 
planning the marketing mix of product, price, and promotion 
for a given service. 
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Figure 4 

Results of Eommuter Attitudes Study 

Based upon observations of eommuter demographies and 
attitudes, the study eategbrized commuters into five 
groups based on their attitudes towards ridesharing. 
• The dedicated poolers . The believers who can be 
used to recruit other poolerSi 



The marginal present poolers . Those commuters 
who may drop but easily or go in arid but. This 
group poses a challenge to gbod pbol matching 
arid mai ntenance. 

The unirifbrmed or passive pbteritial pboler . 
Thbse cbmmtiters whb are iriterested but do not 
kribW hbw to become invblved or Who are too 
passive to initiate the effort. 

The marginal ant i -pbo 1 er s . Thbse whb need 
either tb have greciter incentives provided or 
particular disinceritives removed. 

Tne dedicated bpipbrierit or cbrifirmed solo 
drivers . Those who for either subjective or 
bbjective reasons are unlikely to rideshare at 
all . 



Source: Hisch fi Hargbliri, cited in Homitz, Allen S 
Assbci ates * 1 981 . 
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Sammary 

The planner must obtain the most reliable and extensive 
data with reasonable expenditures of time and money. This 
is possible because much local data has already been 
gathered and can be obtainea at low cost if you know where 
to look. 

Interviews and surveys are more time-consuming but are 
necessary to adequately assess the needs of different 
market segments. Another benefit is that gathering data 
firsthand helps locate sources of support for later 
proposals and is an essential part of the transportation 
marketing process. 
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STUDENT REVIEW AND INVOLVEMENT 

1. Why is there traffic congestion in urban areas at 
certain regular times on weekdays. List and discuss 
reasons for this congestion and suggest possible 

sol ut ions . 

2. Give an example of someone who is: 

a. transportation handicapped 

b. transportation disadvantaged all day and night 

c. transportation disadvantaged only at night 

3. How did needs-based planning save money in Pittsburgh? 
How could it have saved money in Miami Beach? 

4. You are a transportation planner concerned about the 
tarisportation needs and markets among the elderly. 
Conduct or stage ah interview with the director of a 
large residence for the elderly. What are some of the 
topics you would wish to discuss? 

5. Why is census data useful in transportation system 
planning? Find out where such data is available in 
your area. 

6. Interview a transportation disadvantaged or 
transportation handica-^ped person about their travel 
needs and choices. Discuss possible new or modified 
public services With them. 
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SUIDEhlNES FOR STUDENT REVIEW 

There are many reasons. They include: 
a. Workers travel at same time due to workplace 
schedu! es i 

bi Workers travel in same directions (to cities). 

c; Commuters choose to drive, usually alone. 

di Public transit is neither available nor convenient 

for many work trips; 
e; Free (subsidized) parking is available at 

wor ks i tes ; 

See pages 5-9; 
See pages 22-25; 

i Where, how, and when do residents travel? 
i By which modes do they travel? Why are these modes 
chosen? 

i What bpiriibh do residents have of public transit? 
• What transportation needs are not met? 
i Any ideas on how to meet the unmet transportation 
needs? 

See page 28. 
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ANAtYZlNe MARKET SEGMENTS 

The purposes of this section are: 

• To illustrate the critical factors in determining 
market segments; and 

• To illustrate the process of constructing market 
prof i 1 es . 



Market Segmentation PlaanJ-P-g 



The use of the market segmentation approach to 
transportation planning involves four major steps: 

1. Identification of market segments and the 
deter mi nation of their needs; 

2. Assessment of existing services; 

3. Deterrrii riat i dh of unmet needs by the 
comparison of transportation needs and 
existing services; and 

4. Design of services targeted to needs. 

- r — T — 

Figure 5 presents an overview of this process. 
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ure 5. Market Segmentation Planning. 



ket Sepehtatibn 
lysis 



sssment of 
5ting Services 



Objectives ; 



* who needs service 

* what services are needed 

* ^.t_criteria nost influence 
travel choice 



* what systons already exist 
(P^^^-?/^?^ Private) 

* how efficiently and effectively 
are existing systems perfomdng 



Activities: 



* research of public records 

* surveys of .population sanpies 

* ^^ysis. of existing 
literature 



* ^D^lysis of distribution 
of existing systems 

* analysis of perfonrance factors 

* determination of characteristics 
°^_^?^sting systems and rider 
satisfaction 



ysis" of Unmet 



* geographic service gaps 

* gaps in rider satisfaction 

* which existing systems can be 
better utilized 



* analysis of market segmentation 
^ta 

* analysis of assessrent data 

* caiparison of market segmentation 
and assessment data 



eted Efesign 
Inplementation 



* how can existing systems be 
rrodified 

* what new systoiis are neeje^i 

* what are the costs^f ntDdifica- 
. tions and new systems 

* what political and f inanciaJ. 
considerations must be accounted 
for 



design and costing of 
existing systdn rrcd fications 
design and costing of hew 
systems 

analysis of local political 
and financial cdhcerns 
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Beter mi n i nq Market Segmen ts 

Determining market segments Involves the Identification 
and analysis of groups which are similar with respect to 
c^ i ieri a which i nf 1 u i^c^ t he i r travel choices . This 
permits the planner to identify areas of unmet needs which 
might Be met by new or altered transpor tion services. 

When designing a specific service* the planner should 
use the market segment data to identify the particular 
cluster of people within the segment who might use the 
proposed service. Further analysis can determine what mix 
of product, price, and promotion would induce these people 
to use the service and whether it would then be cost- 
effective in meeting their needs. 

Travel Ehoice Criteria 

There nre many criteria which influence people to make 
choices about travel. They can be categorized into three 
major areas; trip purpose and nature; user's capabilities; 
c-nd user's preferences. 

T'^'p Purpose and Nature 

■^his category of information includes the regularity of 
the trip, the tirr^^ it is made, the starting and destination 
points, and how likely it would be to substitute an 
sHernative mode for the private auto where one is used. 

Si 
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Analysis of this type of data might reveal a centrally 
located group of commuters traveling at the same times to 
the same general area. Later analysis may reveal that such 
a group could support a van or mini-bus service. 

eapiabi 1 i t i es of Users 

Socio-economic conditions, physical handicaps, 
possession of driver't and car ownership are all 

significant factors in ing travel options and 

choices. This type ation riight reveal a number of 

handicapped persons wrth no r^^gular means of transport. 
Al ternat i ve ly i research might reveal inner-city residents 
witibut cars to reach unfilled jobs in surrounding suburbs. 

Preferences of Users 

This information reflects modal characteristics 
considered desirable and undesirable by users and potential 
users. For example^ a significant number of people might 
select ah express service or would choose to ride buses if 
they were cleaner or air conditioned. Simple, low-cost 
changes in existing services can sometimes visibily 
increase system ridership, and, therefore, system 
efficiency. Data on preferences is also critical in the 
marketing of new or existing services. 

Market Prof i 1 es 

A market profile is a description of a market segment 
Which indicates relevant needs, preferences, and 
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tendencies related to travel mods choice. Profiles for use 
by trahspdr tat i bh professionals should indicate those 
aspects of peoples' travel patterns which have direct 
relevance to system planning and management. 

Preliminary grouping of people {commuters, shoppers, 
students, and others) can be useful in designing survey 
instruments and targeting groups for sampling. For 
example, commuters predictably travel to the same place 
each day while shoppers often do not. Therefore, questions 
concerning regularity and times of trips need to be 
designed for groups being surveyed. 

Figure 6 is a travel survey designed for commuters. 
Note hdW the information being sought focuses on general 
commuter characteristics. 

After a survey has been administered to enough people 
to ensure its validity, clusters can be determined by 
analyzing the data. These clusters can then be studied for 
specific potential services. In this case, ridesharihg was 
pre-des i gnated a'; a service option to be assessed for these 
commuters . 

the following simulation illustrates the sequence of 
procedures used in defining maricet segments. 



68 



Figure 6. Travel Survey. 
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The New Office Complex Case 

A city has a difficult traffic problem stemming from a 
recently cdmpleted office complex. Appro ximately 4^500 
employees have begun working in this complex. Previously, 
many of them worked in small offices just buts'^de the city. 
Others are hew employees. Most of these employees have 
chosen to drive to work since few public services are 
available to them from outside the city. City planners 
estimate that more than 3^000 automobiles have been 
introduced into the ddwhtdwh area, complicating traffic and 
causing severe parking jDrbblems. 

transport at i on planners decide to survey portions of 
the hew downtown employees, they gain t^-e cbbperatiori of 
employers and administer jarelimihary ques t i bnri a i r es tb 
1^500 people. Information requsted thrbugh the 
questionnaire includes: 

1. Regularity bf travel^ 

2 . Time of tr ave 1 ^ 

3. Work starting time^ 
4* ^ o1 hi: of departure i 
S Work finish time, 

6 . Nethbd bf tr ave 1 ^ and 

7. Accessible mbdal bptibhs. 

The Sample Survey Results are included as Figure 7 on 
the fbllbwing page. With these results a planner can 
loentify and analyze certain clusters within the market 
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Figure 7; Sample Survey Results. 
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Indicator 



4 



Description 
Regularity oi travel 

Times of departure 



Work starting time 



Point of departure 



Work finish time 



Method of travel 



Available public 
transit 



Results 



Hon-Fri 



6:30-7:00 
7:00-7:30 
7:30-8:00 
8:00-8:30 



8:00 AM 
9:00 AM 



North suburbs 
Greenville 
South Hills 
West Greenville 
Bordentown 
Other 



4:00 PM 
4:30 PM 
5:00 PM 
6:00 PM 



Private auto 
Public transit 
Rideshare 



Public rail 
Public bus 



1,350 



220 
440 
560 
180 



700 
740 



335 
180 
280 
118 
105 
430 



380 
420 
475 
220 



1, 120 
205 
98 



115 
280 
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segment. For example^ quest idhriai res of workers arriving 
between 7:00 and 7:30 AM could be reexamined to identify 
and evaluate cdmmdh departure pointSi This would indicate 
the feasibility of establishing a service such as a 
subscription bUs or a ridesharing coordination programi 

If there Was a sufficient number of potential users 
with the appropriate trip purposes and times for a 
particular service, the planner would need to obtain data 
on the prefererces of the potential users. A further 
survey might be cbriducted to determine the commuters* 
Willingness to rideshare, and under what conditions. 

this da*:i could be used to assess the feasibility of 
the proposed plan to service the needs of workers at the 
new office complex. The c'ita on commuter preferences is 
essential in determining the appropriate market i nq mix of 
service (prdduct)^ price, and promotion to make any new 
service as efficient and widely used as possible. 

S ummary 

Determining the profile of market segments enables the 
planner td gain insight into the travel needs and choices 
df pdpulatidh segments. Any transportation service must 
meet the travel choice criteria of enough people to ensure 
system viability. Tlierefdre, planners must use existing 
and new data sources to identify the actual needs and 
demands fdr transportation by various segments of the 
population bef dre implementing any service innovations. 
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ASSESSMENT QF EXISTING SERVieES 

The purposes of this section are: 

i To descibe measures of existing service efficiency, 

i To show how existing services are assessed in te^^''^ 
of an integrated planning framework, and 

i To demonstrate how simple efficiency indicators are 
calculated. 



Information on Existing Systems 

Market segmentation analysis locates demand areas and 
indicates what types of service are desired. This 
information should then be compared with an assessment of 
existing systems to determine if the existing systems meet 
transportation needs and if they need rroo i f i cat i on . 
Secondly, the economic performance data of existing systems 
is used to help evaluate their efficiency ar^ the feasibi- 
lity of potential new or modified services. 

Generally, the performance data of existing systems 
already exists. Transit planners need to obtain access to 
system budgets and related financial and service records. 
Also, since private carriers such as taxi and van services 
can play a role in paratransit, their operating capacities. 
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ccsts, and regions of operation^ when available^ shbtild be 
included in this phase of planning. 

Assessment Techniques 

Transportation planners and managers heed a working 
knowledge of the diverse, but interrelated, elements which 
comprise the transit network. Vehicle engineering, 
economics, legalities, market heeds, market potential, and 
system performance are all components in this decision 
process. Assessment of services concentrates on system 
performance measurements and the resultant economics. 

Basically, existing services are initially evaluatp^:i in 
terms of two questions: 

1. What is the nature of the service being provided? 

2. Is this service being provided in a cost-effective 
manner? 

Operational Factors 

The nature of existing services can be described in 
terms of what service is provided when, where, and to 
whom. Operational factors are those which are determined 
by management decisions. They include: 

9 fares, 

• t i mes of oper at i oh , 

8 routes or zones of operation, 

• access i b i 1 i ty , 
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i headways^ 

• eommun i eat 1 bh with users, and 
i safetyi 

The trans portation planner should also attempt to 
determine who uses the system. It is very important in the 
planning process to know which market segments use the 
system and at what times. This information can help in 
determining unmet needs in the area and in tailoring system 
characteristics to Increase ridership. 

System. User Assessments 

It is important to interview selected users of the 
system to obtain their bpinibhs of the operational 
characteristics listed above. Factors such as the level of 
driver assistance or the availability of route information 
cannot be analyzed solely on the basis of written service 
and financial records. The planner should also ride the 
various services in the system regularly to augment other- 
user assessments . 

Assessments by system riders can help to identify bbth 
system strengths and problems which decrease ridership. In 
addition, user ass isments are an essential element of 
market research and are ah essential first step in effbrts 
to prom <te ridership of new and existing services. 
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Ecbhbmi c Per f onrrLonx 



The impact of a system's operational factors is 
reflected in its ridership and in its economic 
feasibility. Many measures exist to determine the economic 
efficiency of a transportation system. Calculating these 
factors and analyzing the results permits the economic 
evaluation of systems as they exist and as ili^y- could b s 
modified . Some of the most common performance indicators 
for a particular service are: 

i vehicle cost per year, 

• operating cost per year, 

• r i dersh i p , 

• cost per vehicle mile, and 

• cost per passenger mile. 



Computation of Perf ormafl^ce-Jta.tJ-Q^ 

The following is an illustration of simple computations 
for basic performance ratios. The numbers are taken from 
Figure 8 which appears on the next page. 



Computation of performance ratios from Figure 8: 

= cost of vehicle/expected useful life 
$127,870/10 years = $ 12,787 



Annual vehicle 
capital cost 



Operating cost 



The sum of non-capi tal expenses 

assbciatedwjth vehicle operations 
including administrative and overhead 

$ 26,065 
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Figure 8: Hypothetical Data on Single Subscription Bus wi :h 
Part-time Dri ver , 



Annual miles 12,600 

Average speed 25 mpH 

Labor cos t /year/ veh i c 1 e $ 10|090 

Fuel /year /vehicle $ 1^512 

Maintenance $ 5,871 

Insurance $ 3^049 

Administration $ 5,392 

Fees and Licenses $ 1 5 1 

Total Operating Cost 

(without capital) $ 26,065 

Vehicle cost/year $ 12^787 - 

Total cost $ 38,852 

Average occupancy per trip 31 

Average capacity 53 

Total round trips per year 250 

Expected vehicle life 10 years 
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R 1 der sh 1 p : 

Cost per vehicle mile 
(vehicle miles): 

Cost per passenger mile: 
Passeng^^r miles/ year = 



Passenger miles/year = 
Cos t /passenger mile = 



The analysis of these results depends on the 
characteristics of the system stadied. A demand- 
responsive service in wheelchair lift vans will cost more 
per mile to operate then the subscription bus described 
above. It is necessary to analyze as many indicators as 
possible in light of a system*s operational characteristics 
to evaluate its economic efficiency. 

In addition to the analysis of specific services, it is 
important to study the budget of the overall system so that 
possible inefficiencies can be identified and so that the 
incremental costs of proposed new or modified services can 
be estimated. Adding a supplemental service using a new 
van to a fleet of vans will cost less than adding the same 



Average passengers per roundtrip 
multiplied by annual number of trips 

31 X 250 = 7,750 passenger roundtrips 

Total cost per year/total miles 

38,852/12,600 = $ 3.08 

(Total cost/year)/( passenger mi les/yr ) 

(avgoccupancy)x(numberof trips)x 
(total mi les/n umber of trips) 
OR 

(avg occupancy)x(total miles) 

31 X 12,600 

390,600 

(Total cost/year )/(passenger miles/yr) 

$38,852/390,600 

$ 0.0996 
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service and van to a fleet composed entirely of buses. Some 
of the affected budget categories would include 
mai ntenance i i hsurahce ^ arid admi n i str at i on . 

Ecdiidmic efficiericy cari only be assessed In the context 
of the system's operational demands and performance. One 
tool which can assist in uriderst arid i rig the relatioriship of 
various bperatidrial, demand, and economic factors is the 
concept of elasticity. 

The Concept of Elasticity 

The demand for public tr arispdrt at i bri is influenced by 
many factors including the level of fares, the quality arid 
frequency of the service provided, arid other factors 
outside a planner's cbritrol. Elasticity is a coricept used 
to describe the relationships betweeri various features of a 
trarispbrtat ibn service and the demarid for it as expressed 
in ridership. 

Elasticities are derived frbm observed chariges iri 
ridership arid are estimated frbm cross-sect i oria1 (market 
segmeritatibri and service analysis) data duririg the plaririirig 
of tr arispbr tat i bri services arid service mod i f i cat i oris . They 
may be Used tb estimate ridership for a replacemerit service 
that involves brily mbderate changes iri service quality or 
to estimate ridership response to proposed chariges iri ari 
ex i St i ng ser v i ce . 
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Elastici ty of demand is u ratio of the percentage 
change in demand (ridership) divided by a percent f:ge 
change i il a service characteristic such as fares. 

For example^ if fares are increased from 50 to 60 cents 
and ridership decreases from 2,009 to 1,900 then: 

Po i n t E 1 as t i c i ty = 

% change in ridership/ 
% change in p>"iee 

-5.0%/ = 
+20. OX 



.25 



Therefore^ when prices increase by 20%, ridership 
decreases by 5%i giving a fare elasticity of demand of 
-.25%. Therefore, a 1% fare increase would theoretically 
result in a ridership decrease of .25%. The discussion 
above represents the simplrst formula for fare elasticity. 
More deailed and reliable calculations are beyond the scope 
of this unit. 

The fare elasticity of demand is a useful concept in 
transit fare planning since it indicates the responsiveness 
of ridership groups to fare changes. For example, 
experience has shown that off-peak, s hor t -d i s t ance , arid 
shopping trips ar .rore responsive to fare changes than 
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peak-period, long distaahee^ and work trips. The larger 
the absolute value of the fare elasticity, the more 
responsive the group. Off-peak riders with a fare 
elasticity of -0.60 are more responsive to fare changes 
than peak riders with a fare elasticity of -0.30. 

An important rule of thumb with fare elasticities is 
that if the elasticity calculation results in a value less 
than -1.0, a revenue loss will result. In this instance* 
demand is said to be e lastic . If the result is greater 
than -1.0, a fare increase will increase total revenue* and 
demand is said to be inelaijj^ . 

As discussed above, elasticity can be used to estima: 
ridership changes resulting from increases and decreases in 
fares. Recall, however, that ridership is affected by many 
factors - headways, safety, reliability, etc. - in addition 
to fares. Changes resulting from a fare increase may be 
offset by improvements or changes in service. For example* 
in 1979 Honolulu established a prepaid bus pass program 
which, in combination with other factors, helped reduce the 
impact of a simultaneous $.25 fare increase for frequent 
riders. As a result the system did not experience any 
noticeable reduction in ridership. 

The application of elasticities in planning transpor- 
tation services is unfortunately not straightforward for a 
number of reasons. First, so-called typical elasticities 
found in standard reference sources are based on fare and 
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service levels, and changes In those levels* observed 
during the I96ds and 1970s. As a result^ they should be 
used with caution in estimating current respdnseis to 
conditions that will vary radically from conditions typical 
of those decades. 

Seconds many typical elasticity values do not reflect 
differences between people in different parts of a region 
or service differences within a region. Third, the 
elasticities presented in tables are largely based oh 
changes in regular bus route service, arid they may not be 
applicable to paratransit arid other modes of service. For 
example^ ridership respbrise to a change in wait times may 
be less for a dial-a-ride service thari for a fixed-route 
sevice because riders can wait at home. 

Elasticity can play a Useful role iri assessing the 
relationships between various bperatiorial, demarid, and 
economic f^.ctors related to a public transportation 
system. However^ as with all concepts, it must be employed 
with caution when used to predict the future. 
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Summary 

The seebnd phase of a market-based transportation 
planning jjroeess is the assessment of existing services. 
The operational arid ecdribmic characteristics of existing 
public and private trarisportat i on systems should be 
analyzed to determirie at what cost and in what manner 
service is being provided in a given area. It is also 
important to assess the responsiveness of existing service 
users to changes iri service levels and fares through the 
use of elasticity data. 
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ANALYSIS 0F UNMET NEEDS 

The purposes of thiis seetibh are: 

• To show how heeds and services are compared to 
determine areas of unmet needs, and 

i To illustrate the types of unmet heeds which may be 
discovered. 

Market segmentation analysis categorizes the population 
into groups according to their needs and preferences, and 
estimates the sizes of such groups. Assessments of 
existing services evaluate the ridership, location, 
operating performance^ and economic feasibility of existing 
systems . 

A comparisdn of the data on market segments and 
existing services will reveal areas for improvement in the 
transU network of a given city or region. Unserved needs 
uncovered by this comparison can be interpreted in a 
variety of ways depending on the nature of the system, its 
users, and local priorities. 
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Forms of Unserved Needs 

Service gaps can appear in several fbrmSi among them: 
specific trip demand, special user groups needs, and 
unserved geographic areas. 

Specific Trip Demand refers to transpdrtat ibh heeds 
which begin and end at specific locations at regular 
times. Gbmrnoter work trips are the most common example of 
spcifie trip demand but this category also includes travel 
by groups of people to any organized activity s.'ch as a 
concert, fair, or sports event. It is often a 
straightforward process to design services for such 
specific markets. Often, the type and size of vehicle can 
be selected according to the characteristics ^^f the 
specific trip to be provided, and the times and "oute of 
travel are predictable. 

For example, in one suburb, 45% of the workers ^ re 
found to be driving alone to the same train station every 
morning along the same tWo lane road. If one-quarter of 
these people would ride a ebrivehieht feeder service, then 
cbngestibii and the cost o\ travel wbuld be reduced fbr all 
of the commuters bn that rbute. In aribther example, 
downtown merchants were invited tb underwrite a free 
shuttle bus bh game days tb a major cbllege fobtball 
stadium tb increase their business. This relieved bbth 
parking arid cbrigestibri prbblems. 
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Special user groups are primarily the trar :port at i on 
disadvantaged and the trarispbrtat i bri handicapped. They can 
have needs for specific types of transportation service^ 
People with certain disabilities may need specialized 
service or the availability of vehicles with special 
equipment. The =»y issue is whether different groups of 
people have access to viable transportation services. 

In fact^ transit properties are required to make every 
reason 2 bl^ effort to p»"ovide trans pbrtatibn service to all 
people in their communities in order to receive federal 
support. Examples of services which can meet the needs of 
special User grbUps include 1 i f t -equ i ppe^ buses, demahd- 
respdnsive systems such as dial-a-ride, arid user-side 
subsidies provided to certain grou'^^. 

THe trarispbrtat ibri plariner must irivestigate the size, 
nature^ arid rieeds bf special user group needs before 
prdpbsirig riew or mbdifiisd services. A simplified 
descriptibri bf this process is presented in the example at 
the erid bf this sectibri. 

Uriserved geographic areas shbtild be identifiable from 
Ibcal transit maps arid survey data. However, lack of 
trarisit service is relative. Ari elderly person in a 
rieighbbrhbbd where she fears street crime may feel that she 
is Uriserved if the bUs dbes ribt stbp withiri 200 yards of 
her residerice while her ebllege age graridsbri may think 
little bf walking a mile tb a busstop to reach his classeSi 



84 



59 



Unserved ne i ghborhodds can lie within or outside the 
boundaries of the public transit network. in many cases, 
survey data can be used to determine whether there is 
sufficient ridership to support the extension of an 
existing fixed-route System, or to support a paratransit 
opt ion. 

dual ity of Se ^jce 

Quality of service car. be considered ah unmet need if, 
for example, unclean buses discourage potential riders from 
using public transportation. P' i?T'o*"'3*.' i >g bus maintenance, 
ridership could be improved ai system could function 

more efficiently whil^i meeting more needs. Similarly, 
low-cost accions such as repainting or new maps may produce 
measui-ab1e riders ip and revenue improvements; 

Market research such as surveys and interviews can be 
useful in identifying how aesthetic and other service 
quality factors are perceived by potential riders; 
Negative quality factors can be investigated to determine 
if service (.jality increases are feasible and cost- 
effective. Factors that the public views positively can be 
utilized as part of the system's promotion. 

Identif ying Unmet N eeds: A Simulated Example 

Tracy Planner analyzed transportation markets and needs 
in her city as the first step in an overall process of 
assessing current, modified, and potential new services; 
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Her research indicated that there we^e roughly 6,000 
transportation disadvantaged elderly people in the cit.*. 

By investigating further she found that roughly 2,500 
people lived on the south side of the city and roughly 
3,500 lived oh the north side, o » ^ essed the existing 
services available to these people and found that a local 
social service agency for the elderly provided a meal 
service and a limited dial-a-ride service on the south 
side. The north side was Being served by two of the city's 
bus routes, but the stops were far from many homes and near 
places where the elderly feared street crime. 

Tracy noted the unmet transportation needs of 3,500 
elderly transportation disadvantaged poople on the city's 
north side. She then conducted surveys and meetings with 
members of this group to verify her estimates and to 
investigate their needs further. 

Possible solutions to be desijn-d and assessed during 
the targeted design step would i ine: 
i rerouting existing buses; 

i incorporating the local agency into a city-wide 

coordinated dial-a-ride service; and 
• providing the group with user-side subsidies in the 

form of scrip for discounted taxi rides. 
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Summary 



DeteriTii ri i hg Unmet heeds requires analysis of marfeet 
segments and of existing system data. Needs and demands 
for public tr anspdr tat i on service are compared With data bri 
the dperat i dhal performance of existing services. 
Planners can then identify Unmet needs and evaluate 
potential new and modified services. Mobility needs can be 
of severa" types including specific trip heeds, special 
user needSi and geographic heeds. Uhrtiet heeds cah also 
take the form of inadequate quality of service on existihg 
systems* Only after unmet heeds have beeh- idehtified can 
re.^ and modified systems be designed ahc" assessed. 
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STUDENT REVIEW AND iNVESTiGATiON 

1; Figure 9 oil the fbllbwihg pages shows two employers 
being considered for a ridesharing campaign. Why is 
employer #2 a better candidate than employer #1? 

2. You know that 8^000 t • ahs por tat i on handicapped people 
live in a 10 square mile area and you are considering 
initiating a Dial-A-Ride service using 1 i f t -equ i pped 
minibuses. List several ways you would try to 
determine if^ and under what service conditions such a 
system would be Used by members of this group. 

3. Using Figure 10, calculate: 

a. annual ridership 

b. cost/vehicle mile 

c. cost/passenger 

d. cost/passenger if ridership .ncr-^ased to 50% of 
capac i ty 

4. Compare the figures obtained from Question 3 with those 
calculated previously for the subscription bus 
service. Why does the DRT service have lower 
ridership/capacity arid higher costs/passenger? 

5. Find an unmet transport at i bri need or demand in your 
area and interview a person affected by it. Report your 
findings to the class arid discuss possible services 
which cc5uid meet the need. ■ 
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Figure 9. Comparison of Employee Ridesharirig Feasibilities- 



Employer #1: 
a poor ride- 
sharing 
candidate 







Total Employment 
100 


/ 8AM- 5PM 


9AM- 6PM 


Two Clusters: 
\ 1st Shift — 25 
\ 2nd Shift— 25 


/ 1st shift; 25% 


2nd shift: 


25% I 


I Flexible shift: 5(9% i 




SOURCE: Demetsky^ et al. , Decision Procedures for Paratransit 
Market Selection and Serv±ce Evaluation ^ p, 141 
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FigUrelO: 
Hypothetical Data for a DRT Van 
with 2 Full-Time Drivers 



ANNUAL COSTS 



Labor 
Fuel 

Maintenance 
Insurance 

Admi n i str at i oh and 
Di sjjatchi hg 

Fees & Licenses 

Total Ojjeratihg ^c. 
Without Capital 

Capi + -.l (Vehicle) 
total 



$ 31,874 

$ 3,600 

$ 7,200 

$ 1 , 740 

$ 20,720 
$ 240 

$ 65,374 
$ 3,840 

$ 69,214 



Annual mi 1 es 

Avg. Occupancy per hbUr 

Capacity of Vehicle 

Hours of Operation per year 



30,000 
2.4 
12 
3536 
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GUIDELINES FOR STUDENT REVIEW 

Employer #2 has 3 clusters of at least 200 worRers each 
traveling to the s ame place at the same time every day. 
Each of these groups could p»"obably find ridesharlhg 
dppdrtunit les« Employer #1 I.as 2 clusters of only 25 
workers traveling at the same time to the same place. 
Obviously the oppbrtiihtles for matching residence 
locations are far more limited for Employer #1. 

Some methods Include: 

a. survey the potential users^ 

b. meet with organizations of the handicapped, 

c. meet with social service agencies who serve this 
groupi 

d. ascertain handicapped accessibility arid use of 
existing j^/stems^ and 

e. visit other cities, offering similar service arid 
compare population characteristics arid ridevship. 

Annual Ridership 8,485 

Cost/Vehicle Mile $2.31 

Cost/Passenger $8.15 

Cost/PaSLSnger at 50% capacity . . . $3.25 

The DRT servJoe has a lower r i der s h i p/capac i ty arid 
higher costs than a bus pool U\ pa^rt because iri the DRT 
system: 
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a. each passenger Is picked up at an individual time 
and 1 oc at ion 

'^ach boarding requires time; 

the vehicle must follow a separav^e route for each 
passenger; 

d. the vehicle has its fixed costs divided by a far- 
lower capacity; and 

e. the BRT system has high administrative costs 
associated with the scheduling and rout-^ng of the 
vehicle and management of fares. 

To continue this discussion, discuss the political and 
financial feasibility of implementing the solutions 
proposed for particular ne^^ds. Would they be utilized 
and cost-ef f ec i ve , or woulr^ >Dy be . "^p^f f i cient and 
cost ly ? 
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TARGETEB DESIGN 



The purposes of this section are: 

To describe the process of system design and 
selection in the context of overall plahhihg, 

i To discuss the political implications of system 
design and implementation, and 

• To illustrate system design and the Drocess of 
implementation. 

The design and impl emehtat Tioh of transportation 
services rnust be done in direct response to specified needs 
and preferences of potential users. As it has been 
determined by virtually all demonstration and pilot 
prddects (those that succeeded and those that failed), 
unless a service meets the individual needs of riders, it 
will not be used. It should not be assumed, however, that 
design arid i mp j emen t at i on of modifications and new systems 
are siffiple. 

Practical arid logical coris i der at i ons must be placed 
alongside hard data before solutions can be proposed; 
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Proposed sblutibhs must then be 
and political factors to assess 
of implemeht i hg such solutions, 
transportation planners to have 
related ihstitutibhs and issues 
impact of their wbrR on the enti 
11 arid 1 1 1 ustrat ion 3 • ) 

Factors for Design 

Needs-based plaririirig provides design parameters for new 
systems arid the criteria for improving existing systems. 
The determi riat i bri of these characteristics and criteria is 
made by arialysis of market segmentation and assessment 
data. 

The factors which emerge as most influential in final 
design are: 

• Segmerited needs and demands for transportation 

services , 

• The size of individual segments, 

i The location of unserved groups, and 
i The ecbribmic feasibility and characteristics of 
modes and vehicles. 

Recommendations fbr system design and modification 
require cbris i der at i on bf logistic, technical, economic, and 
social factors. That is tb say, final design is a complex 
process. What follows Is a brief summary of these factors. 



place alongside financial 
the realistic probability 

it is necessary fo^ 
a working knowledge of 
and to understand the 
re community. (See Figure 
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Source: fechnology ^haring , 1978, p. 29. 
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e il. Principal Groups involved 



Local 
County 

Metropolitan 
Regional 

Special District 
Transportation Authority 
State Department of 

Transportation 
Other State A-95 Agencies 
Federal Department of 
Transportation 

Other Federal Agencies 

Law Enforcement 

Public Safety Agencies 

Welfare 

Health Agencies 



in the Trans portation Decision-Making Process. 



Advisory Boards 
Fraternal Organizations 
Howmowners 
Individuals 

League of Women Voters 
Neighborhood Groups 
Parent Teacher Associations 
Peace Groups 

Religious Groups 
School Groups 
Service Clubs 



BUSI^^ESg-CQMiv;^TNTTV 

efiamber of Commerce 

Developers 

Labor Unions 

Merchants 

Newspapers 

Taxi Companies 

Transit Operators 



SOURCE: Technology Sharinry, 1978^ p. 29. 
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Logistic - determining an optimum number of vehicles; the 
best routing patterns; and the combination of modal 
options to serve the most needs in the best way. 

Technical - the operating efficiency of individual 

vehicles; special needs modifications, such as lifts 
and ramps; required mairiteriahce equipment and training 

Economic - the capital cost of investment; start up costs; 
operating costs; expected income from fares; and 
sources of funding. 

Social - what groups will benefit from new service; what i 
the economic impact of new services; and what social 
and personal needs are to be met. 

Factors for Implementation 

Financial resources are generally limited and subject 
to political factors. Therefore^ planners must organize 
the raw data arid make recommendations according to: 

1. How can the range of needs be met? 

2. What is the cost of meeting each of these needs? 

3. What needs should take priority over others? 

4. What is the poteritial for system i mp 1 amen t at i on 
within the local political context? 

Political Factors 

Transportation planners arid managers work within social 
arid political systems, so proposed changes are riot always 
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easily implemented. Many parties have a stake and ah 
interest in public transportation services. These include 
the transit rider, the transit worker^ the taxpayer, the 
downtown employer, the motorist^ and so on. All have 
different interests, perspectives^ and methods. 

Transit workers are justifiably concerned about their 
work conditions and financial compensation, taxpayers are 
equally justified in their concerns about the benefits the:' 
will derive from their tax dollars. Transit risers wish to 
see transit services which will better meet their 
individual needs and downtown merchants are interested in 
attracting shoppers to their stores. Often systems cross 
jurisdictional boundaries further complicating political 
decision-making as each jurisdiction is concerned that it 
receives a reasonable service for its financial 
con t r i bu t i on . 

The actual process of obtaining federal funding for 
public transportation systems is long and complex as 
illustrated by Figure 12. As discussed abdve^ potential 
modified or new systems will be scrutinized by any number 
of interested parties. The nature of this process makes it 
mandatory to develop political support for new trahspcr- 
tation systems duri ng the initial planning process arid riot 
wait for a finished plan before assessing its political 
f eas 1 bi 1 i ty . 
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Figure 12. Plahhihg Process to Obtain Federal Funding i 
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Metropolitan 

Planning 
Organization 
(MPO) 



Citizens 
Advisory 
Group 
& 

Other 
Organizations 



MPO 
Endorsement 




MPO EndbrsOTent 





(^rieratiori. 
Analysis , S 
Evaluation of 
Alternativiss 



Trarispbrtat ibri 
Plan 

(with tSM_El«nent 

& lidn^ Range 
Eleament) 



Transpdrtat ion 
Irnprovanent Prgm. 
(with annual & 
Ldrig Range Elements) 



SOURCE: Taxis, the Public and Paratransit: A Coordination Primer, 1978, p. 78. 
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Even sympathetic local gdverhments will alter the most 
carefully researched systems design in order to meet other 
priorities. The following simplified case illustrates how 
systematic planning was used to determine design 
char acter i stcs and how this design was then fit into ah 
overall financial and political frameWdrR. 

The Case of Santa Fe^ New Mexico 

In 1977 the Mayor of Santa Fe^ in response to eonmuriity 
requests, appointed a Public Advisory Committee to 
undertake a needs-based transportation planning project for 
the city. The results of the plarihirig steps are summarized 
below. 

Ilarket Segmentation Analysis was conducted from 
analysis of census data and from surveys. Some of the 
major conclusions of this analysis were that: 

1. 14.7:^ of total household in Santa Fe did hot own a 
car (as compared to a national average of 13%). 

2. In 7 of the 12 census tracts^ more than 40% of the 
population was 18 years of age or younger; in Half 
of the tracts^ 13-30% were 60 years or older. 

3. 57% of the telephone survey respondents indicated a 
willingness to pay additional taxes to finance 
public transportation services. 
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4. 7% of telephehe respondents indicated their 
household had a handicapped member; 62.5% of these 
people indicated that the individual's disability 
caused severe transportation problems. 

5. 64% of telephone survey respondents and 58% of the 
community rated public transportation at least of 
equal importance with other municipal services. 

Personal i nterv i eWs with leaders of commun i by 
drganizatibhs reveal ed: 

• that taxi service was inadequate in Santa Fe; 

• a pereieved heed for public transportation and the 
belief that citizens would support a transit 
system; 

i oppesitioh to a city-operated system; the 
predominant view was that service should be 
provided by a private operator with assistance from 
the c i ty; and 

• that service for the elderly and the handicapped 
should be the number one priority. 

Assessment of Existing Services revealed that: 

• taxis were the only means of transportation for the 
yeneral public, and that from 1975 to 1978 the 
total number of cabs had decreased from 11 to 4; 
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6 all other transportation services were restricted 
to specific clientele and were of limited size, 

A n a 1 y s -LMime t Needs was conducted by cdmparihg the 
assessed needs with existing services. Given the low level 
of existing service, the planners were basically able to 
assume that all needs for public transportation were 
essentially unmet. Thus, they noted the major areas of 
such needs which included: 

• low-income residents; 

• earless residents; 

• the elderly; 

i the young; and 

• the handicapped. 

In addition, they noted the large percentage of local 
residents who believed Santa Fe needed a form of public 
transportation. 

Targeted Pes i g n based on the previous planning steps 
was conducted. The first step was for the Committee to 
prioritize the transportation needs in order of 
importance. This basically involved community political 
priorities rather than any considerations of tr anspdrtat ion 
systems. The top five priorities were* in order^ the 
E andicapped , the d i s adv a n^t aged , the car 1 ess , the elderly , 
and c ommuters . 



ERLC 



103 



77 



With their priorities clear^ the ebmmittee began to 
consider specific alternatives which included: 

i Fixed-Rbiite Bus Service - a city-owned system 
available to the public at a standard fare; 

i Dial-A-Ride Service - city-owned shared- ride 

vehicles providing door-to-dobr service on demand; 
and 

t User-Side Subsidy - fare discounts to specific 
groups using privately-operated shared-ride taxi 
ser V i ce s . 

The fixed-route bus service would have been of little 
Use to the tdp-pribr ity handicapped segment because it was 
riot dddr-tb-dbbr . Given the lack of any local taxi fleet 
to cdritract but a user-side susbsidy program, the Gommittee 
selected Dial-A-Ride as its top priority and submitted its 
choice td the city. 

However, the city chose the user-side subsidy program 
because it was far easier to start than buy i ng a fleet of 
vehicles. The administrative arid finaricial investments 
were far less arid the proposed operatirig costs were 
similar. But what abbut the lack of taxis? The city 
recruited arid cbritracted with a large taxi company to begin 
dperatidris in Sarita Fe under the new program. 
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Summary 

Targeted design is a two-phase process. the planner 
must first design transportation dptidns based bh local 
needs, existing systems, and cost effectiveness. At the 
same time, the political and fiscal envirdrimerits must be 
continuously assessed to determine the feasibility of 
implementing the resulting prdpdsals. 

Neglecting either of these phases will lead to failure 
while attention to both will ndt guarantee success. The 
complexity and difficulty of transport at i dri mariagemeht is 
clearly revealed by attempts td implement hew services or 
alter existing ones. Illustratidri 4 shdws how system 
planning is a continuous process which ddes not conclude 
just because an innovation is implemented. 
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Illustration 4. Transportation Planning Process. 
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REFORMS FOR EXISTING SYSTEMS 

the purposes of this sectibri are: 

• to illustrate methods Used to market existing 
trahspdrtatioh services, 

i to illustrate methods of relieving cdhgestibh by 
modifying the tr ahs j3br t at i on environment tb favor 
h i gh-bccUpaiicy vehicles (HOVs). 



Meeting Trahspbrt at i oil Services 

Ideally^ the marketing bf a trahspdrtatioh service is 
integrally cdhhected with a heeds-based planning mddel. 
the results df market segmehtatidh analysis shdUld prdvide 
the jDlahher with ihfdrmatidh dh the segments which are 
actual and jDdtehtial Users df a given service. Their 
preferences then determine the marketing mix df prdduct* 
jDrice^ and prdmdtidh fdr that service. 

Ofteh^ a planner is faced with ah existing service 
which is judged td be Underutilized. Marketing 
cdhsideratidhs are ah impdrtaht factdr in the overall 
decisidh td mddify* prdmdte^ dr eliminate the service, 
these decisidhs are made by comparing market heedSi 
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existing service assessment^ arid pdteritial riew services. 
Figure 13 illustrates how specific service mddif icat ibris 
might be employed to respdrid td specific factors limiting 
ridership. 

One tddl fdr deterrtiiriirig whether dr how td modify 
existing services is the demand elasticity calculations 
discussed earlier in this Uriit. As ari example, studies in 
New York arid Ldriddri have beeri fdurid that show fare 
elasticity fdr bus travel was twice as large during 
off-peak hours as during peak hdurs. Thus, ridership was 
far more sensitive td price dUririg the less busy off-peak 
periods iri part due td the differerit segments which ride 
buses at those times. Such analysis is drie df the reasons 
why many transit systems ridw have Idwer fares during 
dff-peak periods. 

Promoting Existing Services 

After decisidns dn service rtidd i f i cat i dns are made, the 
planner must turn td the prdmdt i dn element df the marketing 
mix. To market transpdrt at i dn ^ a planner must consider the 
factors which influence pedjale td use it. Factors in modal 
chdice include: 
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Figure 13. Marketing Strategies for an Existing Bus Servi 



eei 



CONSUHER COMPLAINTS 



Bus routes are too 
confusing. 



MANAGEMENT PROBtEM 



Information Barriers for Consume 



rs 



Routes are complicated. 



MARKETING TECHNIQUE 



Computerized Rider Information 
- Systems 
New System maps 



Route restructuring 



Paying exact change 
is too inconvenient 



For security, drivers cannot make 
change . 



Prepaid bus passes 

Commuter pass programs 

Credit card prepayment for passes 



It costs too much. 



Running buses is extremely 

expensive. 
Riders must pay part of cost, 



Lower costs with: man agement 
imprbvemeht, automated data 
systems, articulated buses 

Publicize comparative cost of 
_drivihg. 

^"^^'"'^^^e ridefship through 
prbmbticn . 



Same fare for long 
trips to suburbs as 
for short downtown 
trips 



Congestion caused by too many auto- 
"'^^^^^^ ^"J^?*??pwn area results 
in slow bus movement. 



P_f f-peak fares 

Free central business district 
service __ 
malls 



Auto-r estricted zones 
Zone-based fare system 



jIFINITIONS: 

ft S^iff^ W.^^^ segments and is bigger than a regular bus. ^b^^fer^— 
J j£|H|i|^5£U is a street where only transit vehicles arid pedestrians^ayTo~no cars 
A transit mall is a type of auto^^stricted zone, ^ ^ 
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• Cost; 

• Available Destinations; 
i Comfort; 

• Waiting Time (Headway); 

• Travel Time ; 

• Personal Attitudes; and 

• Schedul i ng Flexi bil 1 ty. 

Promotions should be based on knowledge of the 
potential riders the system wishes to attract and should 
generally stress service quality related to the above modal 
choice factors. Promotions for transit services should Use 
multiple media channels and should bo coordinated to 
influence rider's modal choices. A sample brochure Used to 
promote a ridesharing service is included as Figure 14. 

Modifying the Transportation Environment 

Congestion is a problem in urban areas which affects 
all modes of travel. It causes higher cdsts^ more 
pollution^ and decreased societal efficiency. For example^ 
buses often make only one trip at rush hours due to 
congestion. A less congested road network could allow 
buses to double their service and revenue with only 
slightly increased costs during this period. 

The major cause of congestion and the major waste of 
transportation capacity is the solo driver. As a result^ 
many transportation systems managers have taken action to 

ill 



Figure 14. 



Sample Ridesharing Promotional Brochure. 




you can save 
$575 a year 
...just by changing 
the Way you 
nde to work! 



^*re"SharBa RkleTand the 

can ^^Jf ^uclbfnjlrive ioutr 
own to work alone 
everyday. 

Now. berore ycxij^sljff In ^pUr 
chair ovei Ihe Ihoogh j of nol 
hdving your very own qck sIHIng out 
Ihere in Ihe Company parking loi 
cijj day everyday, consider some of 
Ihe odvanloges of sharing a ride 

lo WOfk. 

YcxTre going Ipjqye ojol of_ 

money : real.jpendabie, lax free 
incbrnejusl because r»ol driving 
will cosi you less. 

Depending on Ihe car yoalre 
^ivrrg.^l^ may sc^^ IIHIe more 
or a iirtle Jess Ihanoor S575 if 
ycxjlre dnvlhg a "39 Vtrtl«j>pw|Ked 
by a robber band, chances are 
ycHj ve bTOtJi^sysler^^ WyoyLe 
tooling lo work in a 78 Mercedes 
450 SEL, we're about to save you c 
bundle 

Mosi days you ll be driven lb worV, 
QDd IhaTs TOsle]^<^^ 
gels easier because there are 
fewer cars bh the Tot. 

If you're a one car household, 
leaving the car al home will help 
others In your famHy jgel around. 

And Sharea j?lde is a neat way to 
rneet some hew Totlcs. 




Time are jhiee m^s to^SHaie 
a RidC WhfcH one inter^t s you 
most? 

CAITfpOLMO 

W9 C aolUfJO 
work - supply you 
witKthenomes. 

dd(^esses ^>d pho^ 

hummers <^pe»qple in your area gCNng 
lb Ihe jarpe work Ibcbtiort^VVeli even 
Higge^f hc^ yQus(jlitheiixper^ Alt 
youlolks do together And. it's 
nexrbie: you cwn*t have to ride 
everyday PK^ lh@ foc^ ttxjl car pcx)Hr^ 
mdy C|Uqlify you for d dhcburil on your 
bulb InsuroTKe 

Urn 

rootMO^ 

Ihls^ctfferenf . but 
soorefhe _ 
benefits Vbu 

driving d nifty Dodge p^LPtV'***"^ 
Van for f rne. Use it for youi personal 
rH?ed$, too Ifew gl^^ dt the 

yery^ lecsL you wind yp beiog 

chouffered to work in s^teLA^ 

comfort with lime lo rood themomlng 
poper Once ogoin. we do all the 
wcxk. ond dH tf^ orgcrTllOtiCHi oM ybu 
hove Jo do to get started Is ihdicdte 
yot V Inter est. 



Rfomt 

•u«$_ 

We provide Jhe 
scnedules. pick 




outthebesi 



_______ _ *ouleroryouto 

rk^. ond sell ypy \He MTC "All you con 
rkle" monlNy pais Vbu i^t climb 
oboord. and slort $ovir>g that S575. 



Source: Evaluation of the Minneapolis Ridesharing Cdmrnuter Services Demanstf atioh , 
1980; p. A-3 
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modify the t rahspbrtat i bh ehvirbhment to erieburage the use 
of high-bccupahcy vehicles (HOVs). Hi gh-occupahcy vehicles 
are generally cbnsidered to be those with three or more 
passengers . 

En cbu raging Use of HBVs 

The greatest problem caused by solo drivers is 

increased rush hbur congestion. Planners have tried to 
alter the tr anspbrt at i oh environment to discourage people 
frbm driving albhe during these periods. Usually, this is 
dbne by giving HOVs some type of preferential treatment. 

this policy is based bh the fact that road space should 
be allocated by persbn movement and not by v e h i c 
movement . On Madison Avenue in New York City, buses carry 
60% of the daytime travelers but represent only 8% of the 
vehicles. By allbcatihg more space to buses, the person- 
capacity per hbur of the street is increased and the 
majority of road users travel more quickly and 
efficiently. This is ah example of how desiqn^ed HOV 
1 anes are used oh a dbwhtbwh street. 

Special lanes fbr HOVs have also been set up on 
highways, at freeway ramps, and at toll booths. In some 
Eurbpea ities, buses cah eveh signal ahead to alter 
traffic ht timihg. 
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Another method of encouraging the use of HGVs is to 
restrict automobile use in areas of the city with transit 
malls and other autb-res tr i cted zones. Also, parking 
policies can be made tougher. Many cities have banned 
dn-street parking in parts of their central business 
district arid reallocated the space for commercial, transit, 
or pedestrian use. 

Transit malls arid H0V lanes are controversial because 
of the trade-offs involved. Wore than half the workers in 
the U.S. drive alone to work arid many dislike waiting in 
lines while carpbols end buses whiz by. An H0V lane 
project was caricelled iri tbs Arigeles after implementation 
due to political pressure from solo drivers. Enforcement 
of HOV roadways and laries has also been a costly and 
difficult problem iri some iristarices. 

Summary 

Reforming ariy existirig system is difficult due to the 
cbriflictirig iriterests irivolved. Each proposed change 
requires careful plaririirig of operational, promotional, and 
pblitical eonsideratibris. Whether marketing an under- 
utilized existirig service or restructuring the 
trarispbrtat ibri erivirbnment to encourage H0V use, it is the 
tr arispbr tat i bn manager's job to investigate and propose 
efficient bptibns whieh may then be implemented through 
ribrmal pblitical prbcesses. 
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CdNCLUSIdNS ON MARKET SEGMENTATION 

The purpose of this section is: 

• To summarize the major character i st i s of the 
market segmentation approach to transportation 
planning. 

Market Se^en^tition is an approach to transport at i jri 
planning based on the specific transportation needs of 
local people. The concept of market segments comes from 
the need to analyze a wide spectrum of transport at i bri users 
to determine subgroups which share similar characteristics 
or needs. By analyzing these needs^ planners can design 
systems which are efficient and useful. 

Some major market segments are commuters, the 
transportation handicapped^ and the transport at i dri 
disadvantaged. Each group is made up of subgroups with 
similar travel characteristics. By studying the needs and 
preferences of market segments^ planners can avoid 
implementing costly systems which will not be used. This 
point has been demonstrated in both Pittsburgh nd Miami 
Beach • 
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The 


use of the market segmentation approach 


to transportation planning involves four major 


steps : 




1 . 


Identification of market segments and the 




determination of their needs; 


2. 


Assessment of existing systemsi 


3. 


Determination of unmet needs by the 




comparison of transportation needs arid 




existing services; 


4. 


Design of system targeted to rieeds. 



The identification of market segments and their rieeds 
is often accomplished by gathering data from a variety of 
sources which include: 

• census data; 

• regional and local planning datar 

• social service agencies; 
f community leaders; and 

• surveys. 

Each segment is examined on the basis of its travel choice 
criteria which depend on trip purposes and nature, and 
user's capabilities, and user's preferences. 

The segment is profiled and then clusters within the 
segment can be identified based on their potential use of a 
specific proposed or modified service. Surveys are 
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extremely useful in determining consumer preferences. In 

this way plaririers can decide if a proposed service will 

meet the travel choice criteria of enough users to ensure 
its viability; 

Existing services are assessed on two main questions: 

1. What service is Being provided when and to whom? 

2. Is this service Being provided in a cost-effective 
manner? 

The first qtiestiori may be answered by studying the 
operational characteristics of the system such as fares, 
hourSi and routes. The second question requires analysis 
Of such economic performance ratios as Cdst/passenger and 
subs i dy/passenger i 

Unmet needs are analyzed by comparing market segment 
data With the assessment of the existing services. Unmet 
needs are of several types: specific trip needs, special 
user needs, and geographic area needs. Inadequate service 
quality oh an existing system is another type of unmet 
need. After unmet heeds have been identified, new and 
modified systems can be designed and assessed. 

Targeted design involves two critical phases. 
Transportation options must be planned on the basis of 
local needs, existing systems, and cost-effectiveness. At 
the same time, the political and financial environments 
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must be constantly monitdred to determine the probability 
of implementing specific proposals. 

Marketing is a critical part of transportation planning 
and management. Analysis of market segments Helps target 
where promot ional money should be spent i n add i t ion to its 
use in modifying service characteristics. One way of 
improving public transportation service is to improve the 
transportation environment by favoring hi gh-oeeup»aney 
vehicles. This can be an effective, if controversial;, Way 
to reduce congestion for all transportation users. 

Needs-based transpbrtt ion planning is essential to 
assist society in the most efficient use of limited public 
funds. It cannot solve bur tr arispbrtat i bri problems, but it 
may help us achieve better mbbility fbr more people than no 
planning at all. 
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STUDENT REVIEW AND INVESTIGATION 

Albert Bussy designs a transport at i bh system which he 
feels offers his city an ideal mix of service, cost, 
and geographic coverage. By working alone, he has 
completed the plan in record time; and he presents it 
immediately to a city council meeting. He is surprised 
with the bppbsitidh he meets since he feels his 
analysis was thdrbUgh and his conclusions obvious. 
What critical mistakes do you think Al made in his 
planning process? Why might you suspect that his plan 
is not as sound as he thinks? 

Describe your impressions of typical peak-period bus 
riders and off-peak riders. Why do you think the 
latter group is more sensitive to fare changes? 

Susan Trahdeal is a hew administrator who decides to 
start a bus system in her county. She knows several 
members of the county commission and first persuades 
them to buy ten minibuses for her system. bater, she 
has numefdus prdbleltis rduting the buses and some routes 
attract few, if any, riders. System deficits soar and 
her pdlitician friends end up paying a large annual sum 
of money in the fdrlli of operating subsidies. What 
advantage did Susan have over most transportation 
planners^ and hdw did this become a liability? 
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If there is a bus service operating near you^ irtiagihe 
some ways in which it could be better marketed. Refer 
to the chart Marketing Strategies for an Existing Bus 
Ser V i ce . 

bo ydu think it is fair to give special privileges to 
high-occupancy vehicles? Why? 

Interview a local political leader about the public 
transportation system in your area (or the heed for 
one). Discuss how the system is funded and what public 
needs it meets. Interview the director of the system 
and discuss the same questions. Report to the class. 



GUIDEtlNES FBR STUDENT REVIEW 



He ignored ebmmun ity input and political factors. 
Sound public policy planning is not often a result of 
working alone. 

Peak- period riders are primarily commuters and can 
usually afford a fare increase if it means timely 
arrival at work. i3ff-peak riders may hot have jobs and 
may hot need to ride the bus that day. Thus, i^ fares 
increase, more of the off-peak riders fihd ah 
a 1 1 erri at i ve . 

Her aidvahtage was the political credibility to ensure 
local funding, but it became a liability when she used 
it to purchase vehicles before assessing the needs of 
county residents. 

Some arguments bh H0V preferences are: 



FOR 



AGAINST 



Allocate roads for 



1 . 



People should be able 



peop 1 e mbvemeht hbt 



to drive cars wherever 



vehicle mbvemen t . 



there's a road. 



2 



Decrease congestion & 



Ehfbrcemeht costs & 



the resulting wasted 



prbbi ems . 



time, pollution, & gas. 3. 



Unfair to solo 



Aid public trahspbrta- 



dr i vers ; 



t i oh i 
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